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During* the years 1947, 1948 and 1951, field parties from the 
University of Wyoming*, Amherst College, the Royal Ontario 
Museum, and the Chicago Natural History Museum made col¬ 
lections of a microfauna from the Middle Miocene Split Rock 
locality near Muddy Gap, Fremont County, Wyoming. The 
present paper is the third in a series dealing with this material. 
Black (1958), and Black and Wood (1956) have published on 
sicistine and mylagaulid rodents. Studies are in progress on the 
lagomorplis by Dr. Mary R. Dawson and on the reptiles by Dr. 
Walter Auffenberg. Air. Craig C. Black is currently working on 
the rodents and carnivores. The collection includes both teeth 
and posteranial elements: 1 have not recognized any remains 
definitely referable to insectivores among the latter. A mole, 
a hedgehog and a shrew are present in the fauna, the former two 
represented by numerous isolated teeth, the latter by one incom¬ 
plete ramus. The scarcity of shrews in so large a collection is 
surprising. 

Material for this study was made available by Amherst Col¬ 
lege, the University of Wyoming, the Royal Ontario Museum 
and the Chicago Natural History Museum, to all of which I am 
grateful. I wish to express my thanks to Professor Bryan Patter¬ 
son for his suggestion that this work be undertaken and to him 
and to Mr. Black and Mr. Clayton E. Ray for help and advice 
during the study. I am indebted to Dr. R. A. Stirton for the 
loan of the type of J Ictcchinus ncvadensis , to the American 
Museum of Natural History for specimens of Proscalops, and to 
the Chicago Natural History Museum for the type of Met echinus 
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marslandcnsis. My thanks are also due to the Mammal Depart¬ 
ment of tlie Museum of Comparative Zoology for aecess to Reeent 
talpid and erinaceid material. 1 am very grateful to Dr. II. R. 
Whittington for his generous assistance with the photography of 
the specimens. 

The following abbreviations are used : 

A.C.M. — Amherst College Museum 
C.N.1I.M. — Chicago Natural History Museum 
R.O.M. — Royal Ontario Museum 

r.C.M.P. — University of California Museum of Paleontology 
r.W. — University of Wyoming 

Family TALP1DAE 
Subfamily SCALOPIXAE 
Mesoscalops 1 new g*enus 

Type species. Mcsoscalops seopclotenws , new species. 

Diagnosis. In general, similar to Prosealops but differing as 
follows: protocone of upper molars more rounded and somewhat 
larger than hypocone, situated nearly directly internal to para¬ 
colic, imparting a square appearance to outline of teeth; P 4 with 
lingual faee faintly grooved and with wide lingual shelf; lower 
molars with small median cingulum just above gum line be¬ 
tween hypo- and protoconids; talonid of M* wider than tri- 
gonid. 

Mesoscalops scopelotemos new species 

Tifp(. A.CA1. No. 10461, isolated left M 1 . 

Ihfpodigni. Tvpe and A.C.M. Nos. 10483-10409, 10503-10522, 
10456-10459, 11322-11324, 11304-11414, 11326-11328, 11420- 

11426, 11431-11433; U. W. No. 1074; R.O.M. No. 2077, C.X.H.M. 
Xos. PM 2125-2129, 2136-2159. These numbers include numerous 
isolated specimens of right and left P 4 -M ;i and Mj-o. 

Horizon and locality. Middle Miocene; NAY 1 See. 36, T29X, 
R90AY, Fremont County, Wyoming, from the vicinity of the 
Brackyerus quarry (Schultz and Falkenbach, 1940, p. 251). 
seven miles west of Muddy Cap filling station, in a draw about 
1 j mile south of U.S. highway 287. 

l The generic name is given in reference to the Middle Tertiary age of the 

iTl'llllS. 


Diagnosis. As for the genus. For measurements see Table I. 

Description. P 4 consists of a blade-like paraeone with a meta- 
stylar area and a lingual cusp in the form of a wide shelf. Some 
specimens show a partial division of the lingual cusp into two 
enspules, and several also show some irregularities on the inner 
margin. One tooth has a very small accessory cuspulc on the 
posterior side of the labial cusp. There is usually a faint groove 
running down the lingual face of the tooth, and when the 
lingual cusp is divided, this groove runs between the enspules 
(PI. 1, fig. 1). M 1 is as described in the generic diagnosis above. 
Two unworn specimens show a small metastyle. An accessory 
cuspule is often found at the base of the anterior face of the 
tooth, which, when the tooth is worn, forms an irregularity in 
the outline. The size of this cuspule varies, and it is not present 
in some specimens (PI. 1, figs. 2, 3, 4). M 2 exhibits the same 
general size relationships of hypocone and metaeone as does 
M 1 , and both this tooth and M 1 show no pinching, such as is 
seen in Proscalops miocacnus , in the unworn protocone; with 
wear, however, the pinched shape becomes noticeable. M 2 is 
more nearly quadrate than M 1 , the antero-posterior and trans¬ 
verse dimension being nearly equal. Both metaeone and paraeone 
are distinctly V-shaped in M 2 , whereas in M 1 only the former 
has this shape. The paraeone of M 2 is slightly the larger of the 
two. There is a small notch between the cusps on the labial side 
of the tooth. The valley between the arms of the metaeone opens 
externally nearer the mid-line of the tooth than in M 1 , due to 
the presence of an anteriorly-curving projection from the poster¬ 
ior arm of the metaeone; this projection is, however, variable and 
not always present (PI. 1, fig. 5). In Al 3 , the protocone is much 
larger than the hypocone, the latter being rudimentary and 
assuming a variety of shapes. The paraeone is larger than the 
metaeone, which is simply an oblique blade across the posterior 
border of the tooth. The two cusps are separated by a labial 
notch. The protoeone is situated almost directly lingual to the 
paraeone. M 3 is less quadrate than M 1 or M 2 , but is, neverthe¬ 
less, not triangular in contour. Between the arms of the para¬ 
eone on the labial side there may be irregularities in the enamel 
in the form of swellings that are variable in size and number. 
At 3 is the smallest of the upper molars (PI. 1, fig. 6). All the 
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upper molars have two short, slender, labial roots and one stout 
lingual root. 

In M, the talon id is wider than the trigonid. The protoeonid 
is the highest cusp and the hvpoconid next in prominence. The 
paraconid is widely divergent from the metaconid. The hypo- 
conulid is small and posterior to the entoeonid and at the inner 
end of the low posterior cingulum as is usual in dilambdodont 
teeth. The crest between the hypo- and entoeonid shows some 
variation; it may not be continuous and may bear a swelling 
in the enamel midway between the cusps. There is also variable 
development of a small anterior cingulum, which appears in the 
majority of specimens; at most this is a very narrow median 
shelf that slopes downward labially. All lower molars have a 
small basal cingulum between the hypoeonid and the protoeonid 
(PI. 2, fig. 1). The trigonid and the talonid are nearly equal in 
width. The protoeonid is generally but not invariably higher 
than the hvpoconid. Metaconid and paraconid are much less 
divergent than in Mj. There is an accessory cuspule, formed by 
the anterior cingulum and the base of the paraconid. The meta¬ 
conid in unworn specimens shows a rudimentary metastylid 
which is not continuous with the crest from metaconid to hypo- 
con id. M_> is similar to Mj in length (PI. 2, fig. 2). In M 3 , the 
trigonid is wider than the talonid ; the basin of the latter opens 
anteriorly. The protoeonid is the highest cusp. There is an 
anterior cingulum and accessory cuspule as in Mo. M 3 is the 
smallest of the lower molars (PI. 2, fig. 2). 

Discussion. Mesosealops appeal's to be related to and is prob¬ 
ably derived from Proscalops. A study of the Proscalops group 
of talpids, based partly on new material accumulated since 
Matthew's work (1901, 1909), will be presented in a forthcoming 
paper. 

Family ERINACEIDAE 
Subfamily ECHINOSORICIXAE 
Metechinus Mattliew 1929 

Metechinus marslandensis Meade 1941 

In addition to isolated teeth that are similar in every respect 
to those preserved in the type, there arc numerous, certainly eon- 
specific, teeth that considerably enlarge our knowledge of the 
dentition of this species. 
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Type. (AN ll.M. No. V 26399, incomplete left mandible with 
Mj and 1L». 

Ilypodiym . Type and A.(AM. Nos. 10459-104(H), 10462- 
10482, 11325, 11315-11321, 11427-11430; 1UU1. Nos. 2078. 2079; 
r.W. Nos. 1072, 1073, 1075; U.N.ll.M. Nos. PM 2130-2135, 2108- 
2124. These numbers include numerous isolated specimens of 
1 >4 -M- and Mj.o. 

Horizon and locality. As for 31esoscalops scopelotemos, above. 

Emended diagnosis. P 4 and molars as in M. nevadensis , dif¬ 
fering as follows: slight re-entrant between hyoeone and meta- 
eone in M 1 ; hypoeone rather well separated from U-shaped erest 
joining metacone and paracolic: labial cusps of P 4 subequal in 
size. Lower molars as determined by Meade (1941, p. 43) : 
“Talonid and trigonid on M\ _ 2 of equal width . . . Ilypoconid 
of Mj less elongated antero-posteriorlv and higher than in 31. 
nevadensis. M 2 proportionately smaller and with trigonid 
slightly longer antero-posteriorlv than in 31. nevadensis . ” 

For measurements, see Table 11. 

Description. The specimens of jMj agree closely with tlie type. 
Meade has stated that the hypoconulid of Mi is an “inconspicu¬ 
ous eminence”: in at least four of the less worn specimens there 
is a distinet protuberance in the position of the hypoconulid. 
It is best developed on the larger specimens but is easily seen 
on others as well. 1 was unable to find a specimen in which the 
antero-posterior dimension was as large as that given by Meade, 
namely, 4.6 mm. Indeed, I was unable to duplicate his measure¬ 
ments on the type. From the anterior edge of the paraconid to 
a point between the hypoeonid and the entoeonid, 1 get a meas¬ 
urement of 3.8 mm. Measuring from the paraconid to the 
postero-exterual edge of the entoeonid, the dimension is still only 
3.9 mm. Among 25 specimens, the greatest length obtained was 
4.0 mm. There is nothing to add to Meade’s description of M 2 . 
In this material, as in the type specimen and in 31. nevadensis , 
there is no trace of M|. 

In the upper dentition, 1 >4 is three-rooted, with one lingual 
and two labial roots. The posterior labial root is the stoutest. The 
paraeone and metacone are laterally compressed, equal in height 
and form a very broad V. The lingual part of the tooth is in the 
form of a shelf that may extend slightly antero-internal to the 
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paraeone. This shelf bears two euspules, one situated on the 
anterior edge, the other and larger at about the mid-line of the 
tooth. This euspule development shows variation and does not 
seem to be of taxonomic importance. The shelf widens pos¬ 
teriorly and there are slight re-entrants where it joins the para- 
eone and metacone (PI. 2, fig. 4). In M 1 the metacone is more 
internally situated than the paraeone, with a crest running from 
it postero-externallv. There is a small parastyle. The protocone 
is situated on the lingual side of a P-shaped crest running from 
a point below the center of the metacone to the antero-internal 
side of the paraeone. There is a small protoeonule that varies 
in the degree of development. The hypoeone is more externally 
situated than the protocone and is connected to the metastyle by 
a short, antero-externally directed spur (PI. 2, tig. 5). M 2 is tri¬ 
angular in shape and consists of three main cusps, probably 
the para-, proto- and hvpocones. There is a small parastyle 
situated directly external to the paraeone and a very small 
cingulum running along the posterior edge of the tooth for about 
half its length. 

There are numerous antemolar teeth, largely premolars, but 1 
am uncertain as to their position and accordingly omit descrip¬ 
tion. 

Discussion. This new material, although fro In a higher hori¬ 
zon, supports Meade’s reference of the species to the genus 
M( t( chinus. The upper teeth show only minor differences as 
compared with M. ucradcnsis; the major difference is the size, 
M. necadoisis being half again as large as the earlier form. 
Other differences are the slightly wider, relatively speaking, 
lingual cusp of P 4 , the smaller metastyle and the degree of 
separation from the T-shaped crest in M 1 mentioned above. M- 
differs in the shift to the posterior of the exterior (stylar) cusp 
in M. marslundeusis. 


Family SO RI Cl DAE 
hniNOECus Stir ton 1920 
Limnoecus ? sp. 

Referred specimen. C.N.1I.M. PM 2167, incomplete left ramus 
with M t and partial both badly worn. 
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Horizon (Did local ih/. As for M(soscalops scope lot cm os , above. 

Description. The triton id of Mj is narrower than the talonid. 
There is a very small anterior cingulum whieli widens slightly to 
the exterior. A minute posterior cingulum is also present. There 
is a small swelling in the talonid at the position of the entoeonid.- 
The remnant of Mo shows a larger anterior cingulum and sug¬ 
gests that the trigonid of the tooth is wider than the trigonid of 
Mj. The trigonid and talonid valleys open antero-internally. A 
foramen is present below the anterior root of Mj. Examination 
of the specimen in ultra-violet light showed no traces of pig¬ 
mentation which is in agreement with the findings of Mac¬ 
Donald (1947). 


Measurements: in millimeters 

Limnoccus ? sp. 

Ij. niobrarensis 

L. tricuspis 


a-p 

trig. 

tal. 

1.3 

0.8 

0.9 

1.1 

0.50 

0.78 U.C.M.P. 36172 

1.1 

0.75 

0.82 U.C.M.P. 36171 

1.0 

0.62 

0.69 U.C.M.P. 31047 


The last three measurements are from figures given by Mac¬ 
Donald (1947) and Stirton (1930). 

Discussion. The specimen is tentatively referred to this genus 
because of the agreement in size and what can be seen of the 
structure, in particular the cingula. It is closer to L. niobrarensis 
than to L. tricuspis. It is unlikely on a size basis that the 
specimen should be referred to Mijstiptcrus. Because of its poor 
condition, the specimen has not been figured. 

Table I 

Measurements of cheek teeth of Mcsoscalops scopclotanos. 





in millimeters 



Too t U 


X. 

Range 

Mean 

s.n. 

V. 

l* 4 left, 

a-p 

7 

2.65-2.1 

2.23 

.221 



trails. 


1.9-1.55 

1.8 

.119 


P 4 light, 

a-p 

17 

2.7-2.05 

2.24±.03 

.199±.03 

S.S±1.5 


trails. 


2.1-1.75 

1.92 ±.02 

.079±.01 

4.1±.7 


- Following tlie terminology of Patterson ami McGrow (11137). 
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Table I (Continued) 


Tooth 


N. 

Range 

Mean 

S.D. 

V. 

M 1 left, 

a-p 

21 

3.35-2.45 

2.S0±.04 

.191±.02 

6.8± 1.0 


trans. 


2.9-2.25 

2.42±.03 

.144±.02 

5.9 ±.9 

M 1 right, 

a-p 

<5 

3.2-2.7 

2.96 

.197 



trans. 


2.8-2.25 

2.49 

.171 


M- left, 

a-p 

8 

o (52-2 2 

2.41 

.111 



trans. 


2.45-2.25 

2.33 

.062 


M- right, 

a-p 

10 

2.65-2.2 

2.47±.03 

.116±.02 

4.7 ±.l 


trans. 


2.6-2.0 

2.49 ±.05 

-1S0±.03 

7.2 ± 1.8 

M3 left, 

a-p 

9 

2.5-2.15 

2.30 

.125 



trans. 


2.0-1.6 

1.85 

.148 


M 3 right, 

a-p 

8 

2.6-2.0 

2 21 

.186 



trans. 


1.95-1.8 

1.81 

.083 


Mi left, 

a-p 

27 

3.1-2.55 

2.81±.02 

.115 ±.01 

4.0 ±.5 


trig. 


2.0-1.5 

1.73±.02 

.136±.01 

7.3±.9 


tal. 


2.2-1.6 

2.03±.03 

.130±0.1 

6.4±.8 

Mi right, 

a-p 

27 

2.95-2.5 

2.71±.02 

.133±.01 

4.9±.6 


trig. 


2.05-1.55 

1.70±.01 

.095±.01 

5.5 ±.7 


tal. 


2.25-1.65 

2.07±.02 

.150±.02 

7.2±.9 

Mg left, 

a-p 

12 

3.05-2.5 

2.75±.04 

.140±.02 

5.0 ±1.0 


trig. 


2.1-1.55 

2.01 ±.05 

.186±.03 

9.2 ±1.8 


tal. 


2.2-1.7 

1.93±.04 

.145±.02 

7.5 ±1.5 

M >2 right. 

a-p 

13 

2.9-2.45 

2.65±.03 

.126±.02 

4.7 ±.9 


trig. 


2.2-1.7 

1.95±.03 

.122±.02 

6.2 ±1.2 


tal. 


2.2-1.8 

1.95 ±.04 

.152±.02 

7.7 ± 1.5 

M.{ left, 

a-p 

9 

2.4-2.0 

2.15 

JOO 



trig. 


1.6-1.3 

1.45 

.091 



tal. 


1,4-1.0 

1.17 

.155 


M:i right, 

a-P 

9 

2.25-1.9 

2.07 

.133 



trig. 


1.5-1.35 

1.42 

.056 



tal. 


1.25-.85 

1.01 

.140 



a-p = antero-posterior dimension 
trails. = transverse dimension 
trig. — transverse dimension of trigonid 
tal. — transverse dimension of talonid 
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Table 11 

Measurements of cheek teeth of Mctcchinus marslandcnsis. 
in millimeters 


Tooth 


X. 

Kange 

Mean 

S.D. 

V. 

P 4 left, 

a-p 

9 

3.2-2.8 

3.02 

.133 



trails. 


2.5-2.05 

2.30 

.089 


P 4 right, 

a-p 

8 

3.5-2.6 

3.04 

.21 



trails. 


2.5-2.15 

2.31 

.09S 


M 1 left, 

a-p 

12 

3.05-2.8 

2.9;±.05 

.179+03 

6.1 +.12 


trails. 


3.55-3.1 

3.31+:.04 

.143 ±.03 

4.3+.S 

M l right, 

a-p 

10 

3.05-2.7 

2.92+:.l 

.319+1.07 

10.2+2.2 


trails. 


3.7-2.5 

3.29+z.OS 

.264+:.05 

8.0 + 1.7 

M- left. 

a-p 

9 

2.05-1.55 

1.86 

.160 



trans. 


2.4-2.15 

2.19 

.125 



pa-live 


2.4-2.1 

2.29 

.131 


M” right, 

a-p 

7 

2.5-1.0 

1.86 

.171 



trails. 


2.5-2.15 

2.29 

.156 



pa-live 


2.55-2.05 

2.29 

.208 


Mi left, 

a-p 

19 

4.0-3.2 

3.70 + .06 

.27 + . 04 

7.3 + 1.2 


trig. 


1.95-1.0 

1.80+:.00 

.016+.00 

S.8 + 1.4 


tal. 


2.0-1.0 

1.85+:.04 

.13+.02 

7.0+1.1 

Mi right. 

a-p 

4 

3.85-3.4 

3.64 

.217 



trig. 


1.9-l.S 

1.85 

.057 



tal. 


2.0-1.S 

1.88 

.24 


M 2 left, 

a-p 

11 

2.7 2.25 

2.53+:.04 

.134+.02 

5.2+1.1 


trig. 


1.55-1.3 

1.46+:.02 

.076+.01 

5.2+1.1 


tal. 


1.5-1.05 

1.28+:.04 

.164+.03 

12.8+2.< 

Mo right. 

a-p 

11 

2.7-2.1 

2.45+:.06 

.177+.03 

7.2 + 1.8 


trig. 


1.0-1.1 

1.42+:.03 

.26+.02 

8.8+1.9 


tal. 


1.4-0.9 

1.19+1.04 

.141+.03 

11.8+2.5 


Measurements of cheek teetli of M. ncvadrnsis (Matthew, 1929), 

in millimeters 


Tooth 
P 4 , a-p 
trails. 
M l , a-p 
trails. 
M-, a-p 


Dimension 

4.5 

4.2 

3.9 

5.05 
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Table II (Continued) 


Tooth 


Dimension 


trails. 
M : >, a-p 


Mi, a-p 


trans. 



trans. 2.2 

a-p = antero-posterior dimension 
trails. ~ transverse dimension 
trig. = transverse dimension of trigonid 
tal. = transverse dimension of talonid 
pa-liye = paracone-hypocone dimension 
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